This study investigates the causes of unemployment persistence among the Belgian labour force. The underlying issue was to determine the impact of past unemployment spells on future labour market opportunities. Some European studies have demonstrated the existence of a true causal relationship between successive unemployment spells implying a stigmatisation effect for the unemployed. This so-called state dependence can occur through a reduction in human capital or through employer recruitment and labour retention practices. The model used is a dynamic random effects probit model controlling for unobserved heterogeneity and the initial condition problem. It was applied on the Panel Study on Belgian Households, covering the years 1994 to 2002. The results suggest that while observed and unobserved heterogeneity explain between 57% and 82% of unemployment persistence, the remainder is induced by the presence of state dependence. All else equal, an individual unemployed this year will be between 11.4 and 33 percentage points more likely to be unemployed next year as compared with an employed person. The presence of a stigmatisation effect of unemployment involves that the costs of unemployment are much higher than the simple loss of income and human capital associated to the current job loss. The study demonstrates the importance to concentrate the efforts on the prevention of unemployment.
Introduction
Since the beginning of the seventies, following the oil crisis, most European countries have faced high and persistent unemployment rates. As a small open economy, Belgium was not exempt of it. Many economists have tried to better understand the causes of this phenomenon in order to define adequate policies to curb it. Some have advanced the idea that there could be a persistence phenomenon by which the unemployment rate today would be related to its past achievements. Nowadays, unemployment persistence in Europe is a wellknown fact. If, at the beginning, the tools used to study this phenomenon were referred primarily to macroeconomic fundamentals, some economists thereafter were rather interested in individual behaviours. They wanted to determine how past unemployment experiences influence future individual labour market prospects. If unemployment persistence is actually present, it can either come from differences in characteristics, observable or not, between individuals influencing their propensity to experience unemployment spells or come from a true causal relationship between past and present unemployment spells. The second possibility is called state dependence of unemployment [1] .
The purpose of this paper is to analyze the determinants of unemployment persistence in term of occurrence at the individual level within the Belgian labour force. Among other things we will measure how a previous unemployment experience increases the probability of an individual to be unemployed today. The model used is a dynamic random effects probit model controlling for unobserved heterogeneity and the initial condition problem. It will be applied on the Panel Study on Belgian Households (PSBH), covering the years 1994 to 2002.
Better understanding the causes of persistence in unemployment occurrence could be very useful for the implementation of appropriate policies against unemployment. Indeed, their success is largely conditional on to what extent unemployment incidence in itself has a damaging effect on future labour prospects and to what extent unemployment incidence depends on unfavourable individual characteristics. If there is existence of state dependence in unemployment persistence, unemployment costs are much higher than the currently loss of wage. There is therefore a need to include these future effects into any costs assessments. The presence of a stigmatisation effect also highlights the need for active labour market policies in order to decrease the long term unemployment rate. Finally, in that case, the prevention of initial unemployment experience becomes an important policy objective, indicating namely the need to focus on education and training.
The remainder of the paper is organized as follow. The next section presents the theoretical framework explaining the existence of state dependence as well as empirical results. The sample design and the data are described in section three. The fourth section develops the dynamic panel data model allowing for the introduction of state dependence. The main empirical results of the determinants of unemployment incidence are presented in the fifth section. The sixth section will display marginal effects of state dependence on unemployment persistence. The final section concludes.
Theoretical framework and some empirical results
Heckman and Borjas (1980) were amongst the first ones to model the impact of a former unemployment experience on future individual behaviours on the labour market.
Following this work a vast literature on the subject has been developed, particularly regarding the analysis and the measurement of duration and occurrence dependences. Generally, most economists agree on the fact that unemployment impairs an individual's future employment prospects: observations suggest that an individual who has recently experienced an unemployment spell is more likely to be also observed unemployed in the near future than someone who has never been unemployed. This observed correlation between successive unemployment spells at the individual level is explained in the economic literature either because of the presence of a structural state dependence or because of underlying characteristics making individuals more vulnerable to unemployment.
True state dependence can be defined as "a genuine behavioural effect in the sense that an otherwise identical individual who did not experience unemployment would behave differently in the future than an individual who experienced unemployment" (Heckman and Borjas, 1980) . Several explanations can be found in the economic literature that clarify the causal relationship existing between successive unemployment spells (see for example Arulampalam, 2002; Arulampalam et al., 1998; Corcoran and Hill, 1980; Narendranathan and Elias, 1993; Heckman and Borjas, 1980) . They are mostly based on the human capital and on the segmented market theories. A first justification for the existence of a stigmatization effect of unemployment is on the firms' side. Indeed, during recruiting procedures, firms are not able to observe the worker's future productivity. Therefore, they will use various job criteria to sort applicants. They can in particular judge them through their past history on the labour market. In that case, unemployment incidence can be used as an indicator of lower productivity or less reliability if firms place sufficiently confidence in this information to make their recruiting decision.
Consequently, the unemployed will be systematically worried when applying (Lockwood, 1991; Heckman and Borjas, 1980; Hämäläinen, 2003; Taylor, 2002) . Another firm practice that may create a causal relation between consecutive unemployment spells is the "last in-first out" procedure (Narendranathan and Elias, 1993) .
A second set of justifications lies on the supply's side. Some authors argue that unemployment may modify the characteristics or the behaviour of individuals, which in their turn will influence the labour market status (Heckman and Borjas, 1980) . For instance, according to the human capital theory, unemployment prevents the accumulation of human capital within a firm but also implies a deterioration of more general skills and knowledge with, as consequence, a degradation of future wages and prospects in the labour market.
Because of this more precarious situation, the individual could rapidly return to unemployment (Heckman and Borjas, 1980) . Another example can be found in the segmented market theory. Indeed, it postulates that unemployment may induce the individuals to develop a greater attraction for leisure or less assiduity to work. Therefore, it could involve the exclusion of the primary market, with stable and better remunerated jobs. Consequently, the unemployed workers are especially confronted with the secondary market with shorter periods of employment, followed by increasingly longer unemployment spells (Lollivier, 2000) .
Finally, after long unemployment spells, the unemployed might be discouraged and finally accept weaker wages than initially hoped or poorer quality job implying a loss of qualification and experience and thus increasing the probability to experience unemployment again.
Even though theoretical models suggest a causal link from past to future unemployment it is not straightforward to establish this in empirical works since some statistical artefacts induce spurious state dependence.
Indeed, the observation of unemployment persistence could be explained by individual characteristics affecting job offers arrivals or job-retention rate, and consequently influencing the propensity to be unemployed. Those characteristics, observable or not, could lead to spurious correlation if they are not correctly taken into account. As far as the observed characteristics are concerned, they are generally inserted in the model as control variables.
However, it may be that these differences are unobservable for the analyst (punctuality or responsibility for example). If the unmeasured differences among individuals remain uncontrolled and are correlated over time, previous unemployment spell may appear to determine further unemployment solely because it acts as a substitute for temporally persistent characteristics. Those unobserved individual characteristics are called unobserved heterogeneity and could partly explain the observation of unemployment persistence. The only way to separate state dependence and heterogeneity is to use panel data techniques (Corcoran and Hill, 1980; Hämäläinen, 2003) .
The state dependence could also be biased by two other sources of spurious correlation. First, a spurious correlation could emerge because of the overlapping of a same unemployment spell over several periods. Therefore, during the analysis, one could conclude that the individual has known several unemployment spells whereas only one unique experience is concerned.
Second, spurious correlation could appear if the past history of the individual on the labour market before his entry in the sample is not correctly taken into account (Flaig et al., 1993) Some economists have therefore tried to measure the impact of state dependence on unemployment persistence by controlling for these different statistics artefacts.
American studies have found little evidence of state dependence in unemployment even if unemployment persistence is found in the raw data (Corcoran et Hill, 1985) , Heckman and Borjas (1980) ). According to the authors the observation of unemployment persistence is only explained by unobserved heterogeneity and data collection (Corcoran et Hill, 1985) .
At the opposite, state dependence seems to be present in Europe. As far as United Kingdom is concerned, Narendranathan and Elias (1993) and Gregg (2001) focussed on the youth labour force, using the "National Child Development Study", a birth cohort panel survey. They both demonstrated the presence of state dependence in unemployment. Narendranathan and Elias (1993) Booth and Taylor (2000) and Arulampalam (2002) , using the "British Household Survey" found a stronger state dependence for the entire active male labour force. However, when differentiating the results by age categories, they found that the younger face weaker state dependence than the older. They explain this result by the fact that "job-shopping" among the youth labour force is more accepted by the employers, since they are at the beginning of their careers.
Stigmatisation effect in unemployment occurrence was also found in Germany by Flaig et al. (1993) and Muhleisen and Zimmerman (1994) , both using the «German Socio Economic [1984] [1985] [1986] [1987] [1988] [1989] . The first authors find that the probability to become unemployed is ten times higher for individuals unemployed in the preceding period than for those who were in employment. State dependence has also been demonstrated in Finland and Austria (Hämäläinen, 2003; Winter-Ebmer and Zweimuller, l992) . Most of those studies have demonstrated the importance to introduce unobserved individual heterogeneity in order not to overestimate the role playing by the stigmatization effect in the observed persistence in unemployment.
As far as Belgium is concerned, Cahuzac (1998) found that past spells of unemployment are not informative about the future labour market status as far as white collar workers are concerned. He concludes that as for the American cases, the observed persistence in unemployment is partly due to data collection procedure or unmeasured personal characteristics.
We have decided to test again the hypothesis using a different technique allowing among other things to control for exogenous variables. Indeed, the methodology used by Cahuzac (1998), which is a fixed effects conditional logit model, only controls for time invariant characteristics through the inclusion of the heterogeneity term.
Data and sample
The data [Take in Table I] The variable of interest is the experience of unemployment. The individual is considered as having experienced unemployed if he declares to be in unemployment for at least one month during the year considered. About 15% of the sample has been unemployed for at least one month in 1994. This proportion decreases during the studied period to 7% in 2002. This falling may be explained by the attrition rate of the sample as well as by the trend on the labour market.
Table I also shows that unemployment persistence in Belgium is quite high. On average about 77% of individuals who experienced unemployment in the previous period are also unemployed in the current period. This high unemployment persistence could be partly explained by the presence of state dependence. However it should be kept in mind that spurious correlation can emerge if a same unemployment spell overlaps several periods (years) [4] or if underlying characteristics (observable or not) influencing the propensity to be unemployed are not correctly taken into account. The objective of the study will be therefore to disentangle spurious correlation from true state dependence in order to better understand unemployment persistence in Belgium.
Econometric specification
The econometric methodology used in order to test the eventual existence of a true state dependence in unemployment occurrence is a dynamic random effects probit model. It incorporates a correction for unobserved heterogeneity as well as for the initial condition problem [5] .
The reduced form model of unemployment incidence will be specified for individual i at time t as: ν it is the error term, independent of observable characteristics and such that ν it is independently and identically distributed.
However, as we have seen from the previous section, several corrections have to be made to the model in order to avoid biased estimation of the true state dependence arising from spurious correlation.
First, the unobservable individual-specific characteristics are taken into account by decomposing the error term into two components:
where μ it is the random error term which varies among individuals and through time, independent of observable characteristics and such that μ it ~ IIN (0,σ² μ ); ε i represents the individual-specific unobserved heterogeneity, varying across individuals but assumed to be time-invariant. This specification allows observationally identical individuals to face different probabilities of experiencing unemployment given unobservable characteristics such as motivation, responsibility, punctuality, etc.
Assuming that this individual-specific term is treated as randomly distributed such that ε i ~ IIN(0,σ² ε ) and is supposed to be independent of x it , z i and μ it leads to a random effects probit model (discussed namely in Heckman, 1981a Heckman, , 1981b Guilkey and Murphy, 1992) . Among other things, since the unobserved heterogeneity persists over time, it implies that the composite error term is correlated across cross section units in time. It is supposed that the correlation between successive error terms for the same individual is a constant.
s t corr is it
However, assuming independence between unobserved heterogeneity and observable characteristics should be further discussed. If this hypothesis is violated maximum likelihood estimates will be biased. Mundlak (1978) suggested parameterizing ε i in order to allow a correlation between ε i and observable characteristics, assuming a linear regression function of ε i in the means of all time varying covariates.
Second, because we are estimating dynamic models, we need to take into account the individual pre-sample history. Otherwise, endogeneity problem may arise since the start of the observation period does not correspond to the start of the stochastic process generating the propensity to be unemployed. This could lead to a correlation between individual effects and the initial observation and therefore give biased and inconsistent estimates (Arulampalam et al., 2000) . Different techniques exist in order to solve this so-called initial condition problem (see for example Hsiao, 2003; Heckman, 1981c; Orme, 1997; Woolridge, 2005) . Wooldridge (2005) has proposed an attractive methodology that model the distribution of the unobserved effect on the initial observation value.
Combining the two corrections mentioned above results in modelling the distribution of the individual effects as:
where i α~ IIN(0,σ² α ) and is independent of the explanatory variables in equation (1) Consequently the following equation entirely specifies the unemployment behaviour: According to Heckman (1981a Heckman ( , 1981b , one can estimate the parameters by marginalisation of the likelihood function with respect to the α's if assuming that the conditional distribution of y it on α i , x it , i x , z i , and y it-1 is independent normal. Marginalising the likelihood with respect to α gives:
where α = α/σ α and σ ν is set equal to one. Φ and φ are respectively the distribution and the density functions of a standard normal.
A last issue needs to be corrected, which is the spurious correlation between successive unemployment spells that may appear if the individual observed as unemployed at successive waves is in the same unbroken spell. According to Arulampalam et al. (2000) , as long as the average duration of unemployment is lower than the period between two successive interviews, one can expect that most individuals observed in unemployment over two consecutive periods experiment two distinct spells rather than an unbroken spell. In that case the spurious correlation should not be too important. However, in our case, the mean duration of unemployment spells is quite high. Therefore the unemployment equation will be estimated according to three different specifications. Specification 1 will consist in the basic unemployment equation in which the one year lagged dependent variable is added as explanatory variable. Specification 2 is based on the first one in which unemployment spells lasting longer than 12 months have been excluded. Finally, specification 3 consists in the unemployment equation in which the two years lagged dependent variable is added as explanatory variable. This gives a measure of state dependence over two years.
Results
The results of the estimations of equation (5) are presented in Table II , for the three different specifications of the model.
[Take in Table II] The observable characteristics introduced in the econometric specification reflect individual job search intensity, job offers arrivals as well as marginal productivity and job retention rate which, in their turn, influence job-to-unemployment and unemployment-to-job transitions [6] . They can be grouped in three different categories.
The first one concerned individual and household characteristics. We can observe a concave and negative relationship between age and unemployment likelihood. Older people have accumulated more experience on the labour market and therefore have higher human capital implying higher marginal productivity. Also, their job retention rate should be superior since they have higher seniority. We can also observe that men are less likely to experience unemployment than women. Household characteristics (marital status and the presence of children) do not have a strong influence on unemployment probability. When the number of children is significant, it has a positive sign meaning that the presence of numerous children inside the household could be interpreted by the employer as a sign of less attachment to the firm or greater absenteeism (Narendranathan and Elias, 1993) . Having the Belgian nationality decreases the probability of experiencing unemployment. Also, being disabled reduces job search intensity and can be considered as a signal of weaker productivity involving a weaker job retention rate or fewer jobs offers (Taylor, 2000) .
A second category of variables measures the individual human capital through educational levels. The higher the level of education, the higher is the probability to be in employment. Various explanations may be advanced to explain this phenomenon. Educated people may have more efficient job search method and more motivation. They can also appear as more attractive from the point of view of potential employers. Lastly, the higher recruiting and dismissal costs of graduated people involve a higher job retention rate (Taylor, 2000) .
The third variables category is related to labour demand which can be approached namely by employment growth rate and unemployment rate. Both variables are stated in function of age, gender, corresponding year and the region where individuals are living.
While unemployment rate is insignificant, the employment growth rate has a positive influence on the probability of experiencing an unemployment spell. Lastly year dummies were also added to the model in order to take into account the global economic trend over the period 1995-2002. When significant, they have a negative sign. Those results show that the likelihood for an individual to find a job is strongly related with tensions on the labour market and the business cycle.
An important result is the significance of the coefficient attached to the initial condition for the three specifications. We can therefore reject the null hypothesis that the initial condition is not independent of the heterogeneity term. It is thus necessary to endogenize it.
However, the main question remains. Is there evidence of a scary effect in unemployment occurrence amongst the Belgian labour market? Results show that the probability to be unemployed today is positively and significantly correlated to the presence of unemployment in the previous period, and this, whatever the specification considered and after controlling for the initial condition problem and unobserved heterogeneity. The importance of the individual heterogeneity term can be demonstrated by the value taken by the share of the total variance attributed to the heterogeneity term (ρ) which is relatively important (respectively 28%, 25% and 51% for the three specifications). Moreover, the test associated with this value, whose null hypothesis is that this coefficient is not significantly different from 0, is rejected for all specifications. This means that estimating the unemployment equation by panel brings more information than a simple probit.
All else being equal, an individual experiencing unemployment in previous period has a higher propensity to be unemployed today than somebody who was at work. The coefficients attached to this variable lies between 0.9 and 1.9 according to the specification considered. This is consistent with other studies on the subject, which obtain relatively similar coefficients [7] . The explanation of this observed causal relationship is the presence of a stigmatisation effect. Unemployment incidence reduces individual human capital and may be considered as an indicator of lower productivity or less reliability by recruiters. This experience may also influence individual behaviour such as motivation or ambition. Lastly, after some time, the unemployed might be discouraged and finally accept poorer quality jobs or weaker wages involving a loss of qualification and experience, and therefore increasing the probability of living an unemployment spell in the future.
Lastly, it should be noticed that the coefficient associated with state dependence is higher in the first specification than in two others. This result can be explained by the fact that in specification 1, the effect of state dependence could be over-estimated being given the presence of a significant number of individuals for which unemployment spells are longer than the period considered. However, even when unemployment spells longer than one year are rejected (specification 2), the coefficient attached to the lagged dependent variable remains high and significant.
Marginal probabilities
The coefficients estimated with the random effects probit model do not lend directly to a marginal effects interpretation. However, it is interesting to measure the impact of the stigmatisation effect on the probability to be unemployed. One way to proceed is to compare the predicted probabilities conditional on the different labour market status on the previous period (employed in t-1 or unemployed in t-1) (Arulamapalam, 2002) . However, since we are working in a panel data framework, it is required to take into account the fact that individuals 
Also, the probability distribution of y it conditional on y it-1 , x it and z i and marginal on ε has the following form:
Consequently, the formula allowing computing the marginal effects of state dependence on the unemployment probability is given by:
where the denominator represents the root square of the total variance and the parameters are replaced by their estimators.
Practically we first compute the predicted probability for each individual assuming that they all have known an unemployment spell in the preceding period. Secondly we compute the predicted probabilities for each individual assuming they all were in employment in the previous period. Then the difference in the predicted probabilities is computed for each individual. When taking the mean of these differences we obtain a state dependence measure all else being equal as well as the part that it explains in the observed persistence. Table III reports the marginal effects of the lagged dependent variable computed for each of the three specifications of the unemployment equation.
[Take in Table III] The results show that observed and unobserved heterogeneity explain between 57% and 82% of unemployment persistence calculated from the raw data. The results vary according to the specification considered. The remainder is explained by the presence of state dependence between successive unemployment spells.
According to the first specification, in Belgium, an individual who has experienced unemployment in the previous period will be 33 percentage points more likely to be in this situation again one year later than a person who was in employment. However, in this case, state dependence is overestimated since the sample incorporates lots of individuals remaining in unemployment more than one year. However, even when rejecting those individuals, state dependence remains positive, amounting to 11.4 percentage points (specification 2). Finally, the measure of state dependence over two years amounts to 17.7 percentage points.
Conclusion
This study analyses the determinants of unemployment persistence among the Belgian labour force through the end of the nineties using the Panel Study on Belgian Households (PSBH). The main purpose was to measure the eventual presence of state dependence in term of occurrence in unemployment persistence. To test the hypothesis we used a random effects probit model controlling for unobserved heterogeneity, the initial condition problem as well as the overlapping of a same unemployment spell over several periods.
The results strongly suggest the presence of state dependence in unemployment persistence even after controlling for unobserved heterogeneity and the overlapping of a same unemployment spell over several periods. State dependence explains between 18% and 43% of observed persistence, the remainder being induced by observed and unobserved heterogeneity. Moreover, all else being equal, a randomly chosen individual experiencing unemployment in t-1 will be between 11.4% and 33% more likely to be unemployed again in t than an individual who was in employment in t-1. Other important unemployment determinants are sex, region, age and nationality. Educational level also has a significant role since the chances to hold a job increase as the level of education is raising. It seems also useful to control for labour demand characteristics, employment growth rate and time dummies variables being all significant. Finally, the results also show the importance to use panel data in order to incorporate unobserved individual heterogeneity, as well as to endogenize the initial condition.
The presence of state dependence involves that unemployment has long lasting and fatal consequences on future labour market prospects and that the unemployed will not behave on the labour market in the future in the same way that someone who has never faced unemployment. Different interpretations may be advanced to explain this phenomenon. On the one hand, unemployment generates human capital depreciation, specific or not to the firm, and can consequently be interpreted as a signal of lower productivity from the employers point of view. On the other hand, the individuals experiencing unemployment won't have the same behaviours than before. According to economic theory, it could induce the individual to develop a greater attraction for leisure as well as less assiduity to work and less motivation.
He may also, if he is strongly discouraged, accept weaker wages than initially hoped or poorer quality job implying a loss of qualification and experience and thus increasing the probability to be unemployed again.
The presence of a stigmatisation effect of unemployment involves that the costs of unemployment are much higher than the simple loss of income and human capital associated to the current job loss. The study demonstrates the importance to concentrate the efforts on the prevention of unemployment. Among other things, it is important to correctly accompany young people in their transitions between school and employment in order to avoid unemployment to be their first experiment on the labour market. It is necessary to increase their employability by providing them as much experience and attachment on the labour market as possible. Attention should also be given to older unemployed persons. Namely, it is important to correctly accompany workers suffering from involuntary job termination and help them to find a new job as quick as possible, so that unemployment is avoided. There is consequently a huge breathing space for public intervention in the fight against unemployment.
Notes
[1] It is also known as scary effect or stigmatisation effect.
[2] Variables harmonisation problems appeared with the first two waves of the dataset.
[3] Individuals below 18 years were rejected from the sample since they have not attained the legally age to leave full-time education. Individuals over 57 years in 1994 were also rejected so that the sample does not comprise retired individuals for the whole period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) .
[4] They may be an important part of the unemployed since long term unemployment is relatively high in Belgium compared to the rest of Europe. See appendix 1.
[5] The model explained in this part essentially comes from Arulampalam (2002), Arulampalam et al. (2000) , Hämäläinen (2003) and Narendranathan et al. (1993) .
[6] See appendix 3 for descriptive statistics [7] See appendix 2 [8] The methodology applied to compute the marginal effect of state dependence on the unemployment probability comes from Arulamapalam and Booth (2000) and Hämäläinen (2003) , who used the procedure employed by Chamberlain (1984). 
